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Abstract : In tests in vitro a solution of sodium silicate (I), neu- 
tralized on a 75-80% solution of HCl, was mixed with concen- 
trated or fresh blood and mixed with citrate blood of 
healthy or ili people or animals, and in 10 minutes 4 sa- 
lution was added which contained p3@, from a calculation 
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Abs Jour: Ref Zhur e Biol., No 16, 1958, 74632 


oros high as the concentration of I. I, beginning fron 

a concentration of 1 mg per 1 ml of blood, caused hemolysis 
(H) which was strengthened at the addition of I per 0.1, 
0.2, 003 mg/ml. For the removal of the effect of I the 
bhood of 40 donors cystein (II) was first added. Depending 
on the concentration of I, the effect of IT or I predoni- 
nated. I, added in equimolar concentrations in relation 

to II, influenced the inclusion and increase of p32 in E. 
Methionine, alanine, thyrosine, leucine, tryptophan and 

in particular glycocol (III) protected E from H, caused 

I, but in distinction to II did not strengthen the accu- 
milation of p32 in E and did not preserve the ability of 

E to accumlate p32 after the addition of I. IL, scening- 
ly, completely restores the reaction of phosphorylation in 
E, impaired furing the effectof the silicates. The fermen- 
tative character of reactions connected with the effect of 
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II on the accumulation of p32 in EB, appeared at 0°, 16 and 
37°. 26 rabbits (RB) received II for 6 days at 25 mg/kg; 
at the end, a solution of p3* froma calculation of 2500 
pulse/min per 1 g was introduced subcutaneously. In 20 
hours the content of p32 in the blood of these R was 13 
times higher than in the control which had received only 
p32. Consequently, the inclusion of p3@ in E in the test 
R was less. The inclusion of P32 in E in vitro decreased 
fron 22 to 12% after the introduction of R of I. The ac- 
. cition of II, and then P3¢ in the blood of R, which haa 
received I, increased the accummlation of p3¢ in E even 
higher than before the effect on R of I. Analogous re- 
sults were obtained on dogs (4+) and rats (20). With the 
addition of III to the blood, the periods of its preserva- 
tion lengthenec to 8-10 days. For preservation of preser- 
ved blood and erythrocyte suspensions, solutions No 7 and 
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Method of checking the phase of the power supply in adjacent rail 
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Control and regulation of the concentration of salt solutions. 
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the decomposition of carbohydrates cannot be used 
criterion in identifying species of dermatophytes t 

are pathogenic for domestic animals. Cultures of Tri- 
chophyton equinum, T. gypseum, T. raviforme, Microspo- 
ron lanosum and M. equinum cause the same carbohydra- 
tes to ferment and differ only in the intensity of the 
fermentation process. The most active are cultures of 
T. gypseum, while the least active are those of M. equi - 
num. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910010-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910010-2 


SHCHERBATYKH, P.Ya., doktor veterinarnykh nauk, professor; SIDORENKO, B.V., 
re ’ vrach. 


Vitality and resistance of the cry virus of epidemic encephalitis 
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156. (MERA 9:11) 
(Encephalitis viruses) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910010-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- see a i te 2 


Se MEeabiaeds peel ED}iDSS Swe ANE Se Sane eae eas Fee SY See ene een eee ey ae 


SHCHERBATYKH, P.Ya., prof.; TSION, ne A., prof.; PROTASOV, A.I., dots.; 
Same 4:13. Fn os aoe Poo Raid .vet.nauk.; UZYUMOV, V.L., kand.vet.nauk; 
SIDORENKO, B. Vv. 


Production and use of gamma globulin in treating swine for plague. 
Veterinariia 34 no.12:64 D '57. (MIRA 11:1) 
(Swine plague) (Gamma globulin) 
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PROTASOV, A.I., dotsent; SINEV, A.V., prof.,; SMIRNOV, A.M., dotsent; 
BAZHENOV, A.H., dotsent; VIL'NER, A.M., prof.; BASHMURIN, A.F., 
dotsent; SHAKALOV, K.I., prof.; VELLER, A.a., prof.; NIKANOROV, 
V.A., prof.; FEDOTOV, V.P., dotsent; KUZHBTSOV, G.S., prof.; 
BOCHAROV, I.A., prof,; SHCHERBATYKH, P,Ya., prof.; TSION, R.A., 
prof.; GRIBANOVSKAYA, Ye.Ya., dotsent; ADAMANIS, V.F., assistent; 
KOLABSKIY, N.A., dotsent; MITSKEVICH, V.Yu., dotsent; GUSEVA, N.V., 
dotsent; MYSHKIN, P,P, dotsent; GUBAREVICH, Ya.G., prof.; 
FEDOTOV, B.N., prof.; DOBIN, M.A., dotsent; SIROTKIN, V.A., prof, 
{deceased ]; KUZ'MIN, V.V., prof.; YEVDOKINOV, P.D., prof.; POLYAKOV, 
4A.A., profs; POLYAKOV, P.Ya., red.; BARANOVA, L,G., tekhn.red. 


{Concise handbook for the veterinarian] Kratkii spravochnik veteri- 
narnogo vracha, leningrad, Gos.izd-vo sel'khoz,lit-ry, 1960. 624 p, 
(MIRA 13212) 
(Veterinary medicine) 
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SHCHERBATTEH, P.Ya.,prof.; TSION, R.A.,prof.; PROTASOV, a.I.,dots.; URBAN, V.P., 
dots.; SIDORENKO, B.V.,kand.vet.nauk 


Treating swine plague with specific gemma globulin. Veterinariia 


36 no.w1:36-40 Ja '59, (MIRA 12:1) 
(Swine plague) (Gamma globulin) i 
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{Virus diseases of animals] Virusnye bolezni zhivotnykh. 
Moskva, Sel'khozizdat, 1963. 564 p. 
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Uae of specific ¢ eee againat paratyphoid fever in young He ; 
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1. Lenineradskiy veterinarnyy institut. 
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SECHERBATTER , Be 


In the valley of the St. Lawrence River, Vokrug sveta no.5:13-16 My ‘54. 
(MLRA 7:6) 
(St. Lawrence Valley) 
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USSR / Cultivated Plants. Fodders. M-4 


Abs Jour: Ref Zhur-Biol., No 6, 1958, 25106 


Author : -Shoherbatykh, SF. 
Inst : Voronezh Agricultural Institute 


Title : A Short Survey. of Selection Work with Sudan Grass 


Orig Pub: Zap. Voronezhsk. s.-kh. in-ta, 1956, 26, No 2, 
103-106 


Abstract: A rapid-ripening Sudan grass variety, the Voron- 
ezhskaya 1 was developed at the Voronezh Agricul- 
tural Institute. Variety testing indicates that 
this variety either is not at all inferior or is 
very little less in fodder mass yielding capacity 
to the Odesskaya-25 variety which is districted to 
Voronezhakaya Oblast'; in its fodder quality and 
its output of seeds it considerably surpasses the 
Odesskaya-e5. It has been allotted to Voronezh- 
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SHCHERRATYKH, 1 I. 


New eiccies of Carboniferous polyzoans from the region of 
the Kursk Magnetic Anomaly. Paleont.zhure 10.2:52-57 
160. 


(MIRA 13:7) 
1. Voronezhskiy sel'skokhozyaystvennyy institut. 
(Belgorod Province~-Polyzoa, Fossil) 
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SHCHARBATYAH, TI 


New early Carbonifervus species Fereatella from the Kursk Magnetic 
Anomaly regi:n. Paleont.zhur. no.1:5862 '63., (MIKA 16:4) 


1. Voronezhskiy sel'skokhozyaystvennyy institut. 
(Kursk Magnetic Anomaly-—-Polyzoa, Fossil) 
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SHCHERBATYKH, V.A. 


Automatic two-position machine for drilling flat perts. 
Mashinostroitel' no.12:7 D '64. (MIRA 18:2) 
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bem automat: unit for chemical marking and conservation of 
eumhs, Kil, tekn.-ekon. inform, Gos, nauch.-issl, inst. 
ranch. 2 tokh, inform, 17 no.3:45-47 "64. (MIRA 17:9) 
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Uni veresl swivel-type welding head. Svareproizve n0.5:36 My '63, 
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SHCHERBATYKH, V.A. 


Automatic press for making tablets of plastics powder. Biul. 
tekh.-ekon. inform. Gos. nauch.-iasl. inst. nauch. i tekh. 
inform, 18 no.2:28-29 F '65, (MIRA 18:5) 
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KRICHEVSKAYA, A.A.; GERSHENOVICH, Z.S.:. SHCHERBATYKH, V.P. 


fimionia formation from amides in brain and liver homogenates 
exposed to increased oxygen pressures. Biokhimiia 24 no.3: 
h59-H6 My-Je '59, (MIRA 12:9) 


1. Chnir of Biochemistry of the State University and the 
Biochemical Department of the Research Biological Institute, 
Rostov on Don. 
(LIVER, metab. 
ammonia synthesis from amides in i elas 


exposed to high oxygen pressure (Rus) 
(BRAIN, metah. 


sane) 
(AMMONIA, metab. 
brain & liver homogenates exposed to high 
oxygen pressure (Rus)) 
(ATMOSPHERIC PRESSURE, eff. 
on brain & liver homogenate ammonia synthesis 


(Rus) ) 
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SHCHERBATYUK, I. 


Operation cf barges without crews. Rech, tranap. 22 no.10s 
10-11 0 '63. (MIRA 16212) 


it, Glaynyy dispetcher Verkhne.-Dneprovskogo parokhodstve. 
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ZHDANOY, V.M., prof.; ALEKSANDROV, B.; VARIN, I.Ye., vrach; SHCHERBATYUK, 
_S.N,, vrach (Kiyev); ARKAD'YEVA, R.I., vrach; KOL'GUNENKO, I-17; 
vrach-kosmetolog 


Health hints. Zdorov'e 8 no.10:30-31 0 '62. (MIRA 15:10) 
(HYGIENE ) 
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CHUBUKCY, A.A. SHCHERBATYKH, Via. 


The Epp-l uniflow press for the coating of electrodes. Mashinostroitel' 
no.6:41-42 Je '62, (MIRA 16:5) 
(Hydraulic presses) 
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a: ffusion of jndium --- p299/D301 
5 22 4X 
ye OLAGo 40? exp (-33500/8T)- (1) 
Che polyerystaliine graph consists of 2 straignt Lines which are at @ 
certain angiei this is 6" indication of 2 aifferent aiffusion mechanisms 
in solyerys talline specimens; the temperature dependence is expressed 
by the formula 
/ . / \ 
j - 42400 } -5 { 24,600 
p= 0.24 % 10 q exp (wastes i+ 0.89 X 10 exp \ a (2) 2 
\ RT / c / ’ 


where the first term corresponds to low temperatures. The single-cryst@} 
graph is @ straignt Line; hence a single aigfusion mechanis® exists tor 


stn Lose and nign senperatures: In the case of polyerystalline speci- 

Stes 4 Fes rein contriputios so the airfusior flow at low temperatures 

ee ee Gop migrates snrougn interorystél leyers, whereas at high ten- 

aera BES ens, PAST ig DULK aiffusion. At equal temperatures: the 
ce eee 38 Lien. IG nolycrystelline specimens are much nigner tnan 
ek Pry etal Por comparison, the aiffusion parameters of various 

RR a Mees, a=, Inj im coppes protoxide, &F° sisted in A sable. 
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aramevers are close in value for both single- and poly- 
ads to the conclusion that the diffusion of these ele- 

twnrough the vacancies. There are 1 figure, 1 table and 
o Soviet-sioc and 3 non-Soviet-bloc. The references tc the 
heianguage mublications read as follows: Sibbert, W. Casteilan and 
wees score, J. Chen. Phys., 17, 1, 41, 1949; W. Moore, B. Selikson, 3.Chex. 
ey Se, tu, 1559, 1957. 


Ssucla@ion: L'vivs'kyy politexhnichnyy instytut (L'viv Polytechni- 
cal Institute) 
wos ETT) s May 22, 1961 
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{| AUTHOR: Shche: rhedinekaja, A. v3. Minkevich,, A. a 
|| ‘TITLE: Diffustonel saturation of molybdenum um with carbon a9 
Y 
SOURCE: IVUZ. Chernaya metallurgiys, no. 11, 1964, 185-188 


| TOPIC TAGS: molybdenum saturation, carbon diffusion; dffustonel satucatiog, 


. || molybdenum, carbide, molybdenum diffusion y 


ABSTRACT: The arttelé reports the results of a study of the diffusion of carbon in 
| molybdenum carbide. The diffusional saturation of the latter was carried out with 
: C14-labeled BaCO3. Subsequent radiometric layer analysis yielded the concentration 
‘ {! curves of the distribution of carbon in molybdenum carbide. The diffusion coefficients 
tel of carbon were determined in the range 900-1600C. They formed a straight line in the - 
“1. goordinates log D - 1/T; from the slope of this curve, the activation energy was found to. 
1. be 67000 + 5400 cal/g-at. To elucidate the mechanism of carbide formation, the authors © 
| y also studied the diffusion of radioactive molybdenum Mo99 in molybdenum carbide, = -- 
1 and concluded that when the latter is formed in the carbon — molybdenum BA the 
| -predominant diffusion is that of carbon. ies a nea 3 sa achea x oe and 2 . 
| Ca 
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| ACC NR: APS028980 _ SOURCE CODE: UR/0149/65/000/004 /01 23/0125 | 
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AUTHOR: Shcherbedinskaya, A. V>; Minkevich, A. N. La j 
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ORG: Moscow Institute of Steel and Alloys, Metai Science of Steel and High Strength : 
| Alloys Dept (Moskovskiy institut stali i splavov, Kafedra metallovedeniya stali i vy~ 
| sokoprochnykh splavov) 
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TITLE: Diffusion of carbon in the carbides of niobium and titanium | 


SOURCE: 1VUZ. Tsvetnaya metallurgiya, no. 4, 1965, 123-125 


TOPIC TAGS: thermal diffusion, carbon, titanium, niobium, periodic system, activation 
energy 
a 


ABSTRACT: A comparison of the diffusion parameters of nonmetals in refractory metals 
ag a function of their position in the periodic table is of interest. In this connect~ | 
ion, the article presents the results of an investigation of the diffusion of C in | 
elements located in different groups of the periodic table: Ti (1V), Nb (V) and Mo {VI} 
The findings on the diffusion of C in Mo are presented in another study (A. V. Shche- 

berdinskaya, A. N. Minkevich, Izv. VUZ, Chernaya metallurgiya, no. 11, 1964). The dif- 
fusion coating of Nb and Ti with C was performed at 900-1500°C in a mixture of acti- [— 


UDC: 669. 293+669+295 | 
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L13531-66 Spee, tne Bs NBO Se 2: Nee age 
ACC NR: AP5028980 


vated carbon and BaCOQ, containing the radtonetivy tsotope cl4, with subsequent radio-’ 
metric’ analysis of the obtained carbide coatings'‘and plotting of the concentration 
curves for C throughout the diffusion zone. After this, the diffusion coefficients 
were calculated from the concentration curves, It is established that the activation 
energy for the diffusion of C in the carbide of Ti (element of group IV) is higher 

(E = 83,000 cal/g-atom) than in the carbides of Nb (E = 64,500 cal/g-atom) and Mo 
(groups V and VI, respectively), which is in qualitative agreement with Dempsey's ; 
(Philos, Mag., 8, no. 86, 1963) theory of the electron structure of transition metals 
which claims that the maximum melting point is inherent in the compounds for which the 
number of d-electrons per atom is 6 and that formation of solid compounds with ele- 
ments of group IV results in the increase in the number of d-electrons per atom to its 
‘optimal value(6) and hence also in a corresponding sharp increase in melting point. 
For elements of group VI, which have the optimal number of electrons per atom, the 
formation of chemical compounds is associated with the increase in this number and de- 
crease in their melting points. Orig. art. has: 


SUB CODE: 07, 11, 20/ SUBM DATE: 10Apr64/ ORIG REF: 003/ OTH REF: 002 
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Category : USSR/Sclid State Physics - Diffusion. Sintering E-6 

Abs Jcur : Ref Zhur - Fizika, No 3, 1$57, No 6681 

Author : Noskov, B.M., Kuznetsov, Ye.V., Shcherbedinsxiy, G.V. 

inst : Gor'kiy, USSR ae OS 

Title ' Influence of Intragranular Separation Boundaries on the 
Coefficient of Self-Diffusion of Iron in Iron-Nickel -Carbon 
Alloys 

Crig Pub : Fiz. Metallov, i metallovedeniye, 1956, 2, Nc 3, 460-493 

Abstract : ‘The ccefficient of self-diffusion of iron is 2-3 times 


greaterin alloy specimens that have been subjected to 
martensitic transformaticn and have been again restored to 
austenite, than in speciemns that have not been subjected 
to martensitic trasnformation. This is caused by the pre- 
sence of traces of previous martensite boundaries, along 
which intercrystalline diffusion is rore rapid. These 
traces are eliminated gradually as the temperature increases 
during the time of heating. The energy of activation of the 
rbrocess of elininating the traces is nearly equal to the 
activation energy of the intererystalline Sel f-diffusicn. 
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7 | Presented at the International aference on Ridiolsa= 
" ~ : cal ¢ in Scientific Hescarch Sopt, 9-20, 1987 a¢ Paris. 
No. UNESCO/NS/RIC/37. “V. Ty Borisov, ¥. M. ¥iM, Gollkov, | 
B.Y.L , and Ge Y,! ee ie 
Urganton Press, Ad, t p. BTS foes 
A method IS presented which allows to determine Dand reas 
D, from the data of just one cxperiment: Comparatively 
Short diffusion annealing fs sufficient for its: sbplicadion;- 
besides, the method doos not require any infraction of the 
Specimen’ ‘Ss entirety, Analysis of kinetic ‘Fogulari ) 
‘the diffusion: element penetration inte the, eae ; 
; allows us-to draw some conclusions coacerning ‘theory 
: of applying the autoradiographic method for: measuring. nee Re 
* diffusion parameters. Equations arc obiained describing” ih oe 


* 


te a 0 State tet ie renee Satie ere nem pet ee 


; the form of the diffusion front neat grain boundaries; this ©) 
_+ Sllows to make quantitative evaluations of autoradio~- aa ea 
gtaphfe data, (auth) a: 
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AUTHORS: Borisov. Vo To Golikov. Vo M  Shcherbed-nsk.y G V 


~~ eo 
’ 


TITLE. Investigation of Boundary and Volumetr.c D.ffus:on Processes by the 
Method:of Absorption of Beta-radiation ‘Ob :zucken: pogranichnoy 
i ob" yemnoy diffuzis metodom pogloshchenive B-+ziuchen:y: 


PERIODICAL: Sb. tr in-t metalloved i fiz metallov Tsentr n-. <n-ta 
chernov metallurgn. 1958 Vo! 5. pp 383-396 


ABSTRACT: A description of experimental apparatus emploving radicact've 
isotopes in studying grain-boundary diffusion processes by the 
radiation-absorption method The spec:men is mainta:ned -n an Ar 
atmosphere and ts heated by means of an alternating curvent passing 
through it. An Al filter of a thickness of LOu :s placed between the 
specimen and the radiation counter. A method perm«t:ing the deter- 
mination of the coefficient of absorption of B-rad:ation :s presented 
The design of an apparatus capable of depos t.ng 3 rad:oactive layer 
by means of spraying 1s described. and a method for the determina- 
tion of the thickness of the layer ss g'ven 
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910010-2" 


= a 
saved 1,3 


"APPROVED FOR RELEASE: ee oe 


= aaa 


MNS Ee ea ets sia Ruane aaa epee ee 


Tle Fractice ¢ 4s for Technical 
Burioses (Iz x vov tekhinike). 
Vesti: aN 3335 79-83 (0352) 

The majority of report... delivered at v Faris Conference in 
1957 dealt with probleus of metall es “the Folish authorc T. 
Maltxevich and 2. Vusatcvskiy used the radioactive isctcpes 
Fel? for the explanation of the distribution cf non-netallic 
inclusions in a steel block, which get into the liquid metal 
during casting fron the refractory materials. For this purpose 
iron cxide which waa enriched by Fe was introduced into the 
raw clay from which the bricky for the lining of the casting 
@ovice were made. After casting the ingots and blocms were suto- 
radiocrapned, and besides the radicactive intensity of radi- 
ation of the metal wes measured. These experiments were also 
carried out with venice cetractories in order to detersine 
their influence. The Soviet motel experts V. fT. Borisov, V. it. 
Gclixcv, Be. fa. Lyubov, and G. V. Shcherbedinskiy in their re- 
rert dealt with provlems of @Drrision in real metals, which 
hnve a polyporystalline steucture. a. A. Ghukhovitskiy, MM. Ye. 
Youltckeys, and a. D. Sotsiov serorted on the results cf the 
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~liertion of Iuctopes for Technical 30e1-15/ 39 


a ylication of ralivective Lscvcpes for the sclution of cer- 
tain problems of the diffasicn theory. They developed & method 
whi keg it possivle toe measure tne diffusion- end thermo- 
ay harpacterisetics of wtallic mixed erystals gimultan- 
eously. The eutnuer legeribed the methods of research hy means 
of radioactive isctcpes of the eyuilibriuna of the distribution 
of elements bevwe on liquid iron and slags. 0. S. Bogdanov and 


his collabcrators Qeyeribed the wethoas of the application of 
rudicective isutepes fer the investigation of processes or 
flotation and ore enzichuent. The flotoreagents were marked by 
padioactive isvtopes of stlvhur. carbon, phos; horus, coy per, 
iren, zine, ani calcium. Great scientific and practical inter- 
the vroblem of the solubility of slightly 


est wau eroused by uel 
volatile substances in stean under high pressure: & Te port on 
hi a “ Veynik 


t wes Geter’ oy Me Ae Styrikovich. #- 
the application of isotopes for the investication 
d mass transfer for the development of rz ational 
tiods of drying perous meterials. The conference shoved that 
ar countries increased at ttention is be- 


oO Ww 
m Rats 


3 


in the USSR a: 
ing reid to the determination of new methods of using radio- 
active iscteores, both in industry and in agriculture, and that 
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: % . ae ; Beat Ld A acsg Rye ope Se tt BS 
The Frastices cf the Ar:licatioen of Isctsu,.3 fer @ssnnical 3U-2-23, 32 
Frurneses 
this is dene net te the least citi dseense Meteor AkeLas ae 
Qnutry ic able to suvply euomueu. ,wartitde. of thes sugscanen 
@s every day. 
AVAILABLE: Libsvary of Dongvess 
1. Isotopes-Applications 
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SHCHERBEDINSKIY, G. V., Candidate Phys-Math Sci (diss) -- "A study of the effect 
of the structural state of iron-nickel alloys on the diffusion of iron". Moscow, 
1959. 12 pp (Central Sci Res Inst of Ferrous Metallurgy), 110 copies (KL, No 26, 


1959, 123) 
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NOSKOV, B.M.; PAVLOV, P.V.; SHCHERBEDINSKIY, G.V. 


Diffusion of tin ind and phases of the system copper - tin, 
Izy. vys. uchebd. zav.e; fiz. now4:163-167 '59, (MIRA 13:3) 


1,Fiziko-tekhnicheskiy institut Gor'kovskogo gosuniversiteta imeni 
N.I, Lobachevskogo. 
(Copper-tin alloys) 
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SOV /32-25-9-14/53 
Borisov, V.T., Golikov, V. Mz, Shcherbedinskiy, G. V. 


-———oo 


On the Determination of the Diffusion-Coefficients in 
Polycrystals From Concentration Curves 


Zavodskaya laboratoriya, 1959, Vol 25, Nr 9, pp 1070-1072 (USSR) 


Only qualitative evaluations of the experimental results 
obtained can be made since there is no theory as to the 
influence of the grain boundary on the form of the concentration 
curves which are obtained with the different variants of the 
layer analysis method. The present paper describes a method for 
the determination of the coefficients of the spatial diffusion 
D and boundary diffusion D, from the curves of the f{~radio- 


activity of the residue. The method may be used in such cases, 
where einen isotopes are used in testing, and the 
concentration on the surface of the sample is constant during 
diffusion tempering. By using the scheme of a polycrystal 
described in a previous paper (Ref 1), equation (1) for the 
determination of the concentrate of the diffusing element is 
given. The solution of (1) results according to a suggestion by 
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Whipple (Ref 2) and the integral radioactivity of the residue 

is determined according to equation (4). Diagrams are given 
which were obtained according to the method of the layer removal 
in the investigation of the autodiffusion of Fe in the alloy 


Fe-Ni-C by using the isotope Pe? at 900°, and a tempering 
duration of 37.7 hours. There are 1 figure and 2 references, 
1 of which is Soviet. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii (Central Scientific Research Institute of Ferreus 
Metallurgy) 
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AUTHORS: Borisov, V. T., Golikov, V. Me, SOV/20-125-4-26/74 
Shcherbedinskiy, G. V. 
» a, 
TITLE: The Influence of the Consequences of a Phase Transformation 
Upon Diffusion (Vliyaniye posledstviy fazovogo prevrashcheniya 
na diffuziyu) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 786-789 
(USSR) 


ABSTRACT: Several papers (Refs 1,2) dealt with the influence exercised 
by the separating surfacesupon the diffusion rate. According 
to the results obtained by these investigations diffusion is 
accelerated if the grains of the polycrystal were crushed by 
a preceding phase transformation. The present paper intends 
to carry out a detailed investigation of this pbenem=n0n% The 
test object used was an iron-nickel alloy: Ni 2769 %; Si 0.02 %; 
vestiges of manganese; S 0.01 4; P-vestiges; Al 0.02 %; 
Cu-vestiges; Fe - the remainder. This alloy was chosen because 
at room temperature it may be either in the state with austenite 
structure or in that of martensite structure. In the alloy 
chosen in this case it is possible to investigate diffusion in 
Card 1/4 austenite with a varying number of intergranular separating 
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e 
surfaces. The investigations were carried out by means of the 
absorption method (Ref 3) with the radioactive iron isotope 


Fe?” serving as diffusing element. For the purpose of deter- 
mining the diffusion coefficients in the interior and on the 
poundaries of the grains the kinetic curve is necessary - the 
dependence of the integral radioactivity of the sample on the 
duration of aiffusion-annealing. The samples of the alloy to 
be investigated were annealed for 3 hours at 4,200° in order 
to homogenize them. Immediately after annealing one of the 
series of samples was immerged in liquid nitrogen for the 
purpose of producing 4 martensite structure in them. The other 
sample retained its austenite structure. After this preliminary 
treatment a layer of Fe 9 was sprayed on to the samples of 
both series in a vacuum, and the samples were then subjected 
to diffusion annealing in 2 temperature interval of from 
700-1,200°. A diagram shows the original kinetic curves, which 
had been plotted with their original martensite- and austenite- 
structure. The radioactivity of the sample subjected to marten~ 
card 2/4 site transformation decreases considerably more slowly than 
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The Influence of the Consequences of a Phase SOV/20-125-4~26/74 
Transformation Upon Diffusion : 


that of a sample which had an austenite structure in the initial 
state. All curves plotted within the temperature interval of 
from 1,200-800° are of this character. However, at 700° the 
activity of a sample that had a martensite structure before 
annealing decreases more rapidly than that of an austenite 
sample. According to the results obtained by these investiga- 
tions thereis, within a wide interval a difference in the 
diffusion rate of iron in the samples of an iron-nickel alloy 
with different pre-treatment. At high temperatures the diffusion 
coefficients for the samples of both series are practically 

in agreement. Various possibilities of explaining these 
phenomena are briefly discussed. According to the authors! 
opinion, it is most probable that diffusion is slowed down 

at the separating boundaries which are arranged perpendicular 
to the front of the diffusion. The authors thank Academician 

G. V. Kurdyumov for suggesting that this investigation be 
carried out. There are 3 figures and 5 Soviet references. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy 
Card 3/4 metallurgii (Central Scientific Research Instituteof Ferrous Metallurgy) 
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AUTHORS: Borisov, V.T., Golikov, v.M. and Shcherbedinskiy, G.V. 
TITLE: The Effect of a Separation Houndary on Diffusion in 
Metals 
PERIODICAL: Fizika metallov i metallovedeniye, 1961, vol.l1, No.5, 
pp. 709-715 
TEXT: it is well known that the diffusion properties (Ref.1: 


P. L. Gruzin, £.V. Kuznetsov, G.V. Kurdyumov, DAN SSSR, 1953, 93, 
No.6) and other properties (Ref.2: Golovchiner, Ya.M., Tyapkin,Yu.D., 
DAN SSSR, 1953, 93, No.l; Ref.3: Sadovskiy, V.D.,; Malyshev, K.A.,; 
Sazonov, 6.G. "Thermally induced transformations in steel") of rs 
austenite after a y-»a->y transformation differ from the ne 
properties of austenite which has not undergone this transformation. 
These differences may remain up to temperatures considerably in 
excess of the temperature of the reverse M-3y transformation. As a 
result of these transformations, new separation boundaries appear 
within the austenite grains and are, in fact, the boundaries of the 
original martensite crystals. The present authors have investigated 
the effect of separation boundaries within the austenite grains on 
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the self-diffusion of iron in the Fe-Ni (28% Ni) and Fe-Ni-C (29% Ni, 
0.5% C) alloys. The coefficients of self-diffusion were ~ 
determined in specimens subjected to martensitic transformation 
(series M) and also in specimens which remained austenitic (series 
A). The measurements were by the kinetic-absorption method and vA 
by the layer analysis method, separating volume diffusion from 
boundary diffusion, The isotope Fe-59 was employed. The tempera- 
ture dependence of the volume diffusion determined by the kinetic- 
absorption method is plotted in Fig.l (a - Fe-Ni alloy; 5- Fe-Ni-C 
alloy). In the temperature range 800 to 1100°C, the diffusion 
coefficients of series M specimens, containing division boundaries 
additional to those of the series A specimens, were lower, which 
indicates that the intragranular boundaries have a braking effect. 
The general pattern of the results are in agreement with those 
obtained by the authors in earlier work using the layer analysis 
method (Ref,5% Zavodskaya laboratoriya, 1959, No.9) but the 

‘values obtained by the kinetic-absorption method are somewhat 
higher, In earlier work (Ref.62: DAN SSSR, 1959; 125, No.4), the 
present authors discussed some of the possible causes of the braking 
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of the diffusion and it was suggested that the most probable 
reason for this decrease in D was the presence of separation 
“> boundaries oriented perpendicularly to the direction of diffusion, 
' The present paper gives a theoretical analysis of this problem in 
. the case of pa ae of atoms through vacancies. Consider a set 
of planes xX, in a cubic lattice which are parallel to each 
reher andi aver Bt ea distance of Ax (Fig.2). Each atom lying on 
one of the planes has K nearest lattice sites of which K-2k lie 
in the same plane and k on each of the neighbouring planes. If 
fvt is the time during which an atom experiences a displacement to 
one of the two neighbouring planes with a probability 1/2, then 
dt can be shown (Ref.7: S. Chandrasekar "Stochastic probiems in ¥ 


physics and astronomy", Russian translation, 4947) that the 
diffusion coefficient is given by p = (&x)“/2é&t. In the case — 
ef diffusion through vacancies, the diffusion coefficient can be 
defined as follows. It is assumed that the probability of dis- 
placement to a neighbouring plane is equal to BAt/t, where 

B = kb is the probability for the presence of a vacancy among the 

k nearest sites, b 1s the average concentration of vacancies 

Card 3/9 
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‘Within the lattice and 1/t is the average activation frequency. 


Next, 


At = 


using the condition BAt/z = 
t/2B and hence D = 


1/2, 
BC Ax)? [To 


it is found that 
An atom A (Fig.2) which does 


hot lie in the immediate neighbourhood of the separation boundary, 


undergoes during the time 
the right with a probability of 1/2. 


However, 


€ one excursion to the left and one to 
on the plane 


x, 


the excursion to the left during a small time interval Jt, occurs 


- With the probability a = 
occurs with the en Y 


BAt IT Woda the excursion to the right 
= B, Ot,/t, where By 


= kb, 


/ 


and _ 


b is the concentration of vacancies on the plane waren i the 


séparation boundary. 


coordination numbers K 
An atom reaching the plane X 
t/(B + BL), 


Ry, 


Ary = 


“- The time 


No: A t/At, 


of the particle which has undergone the transition 


Gard 4/9 


and k 


times smaller than 


= (1 + B,/B)/2. 


is N 
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For simplicity it is assumed that the 
-boundary contains only a single atomic plane having the same 

as the remainder of the lattice. 
remains at rest during a time 
which is determined by the condition a@ + y = l, 


The authors then determine the path 


towards 
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sce end of an interval At in order to Cetermine its nositi 
the end of the next interval Lit, bearing in wine the fac 
“rocess occurs in N stevs. if an atom reaches the boundary, aft 
a X,~* X_ transition, then the lifetime of tha vacancy here by it 
oon the x Dlane is T/(K - &), while the tine necessary for the 
atom to rach the energy putt Ebene for it to execute the next 
“dump Cactivation time) is where 1l/t is the activation 
‘f~ecuency on the separation Ee aa Since usually 7 ie ta 
2.e. the vacancy does not succeed in disappearing during 7T,, it 
follows that the probability that the atom will be reflected from 
the separation boundary will be Oy HA t/t, = 1/(1 + $8), while 
the probability that the atom will pass through the boundary is 
me = BAt of 1 = B/(1 + 8), where &.t > is the lifetime of the 


S 
P Re 
atom on, the petidaey and is much less than “t,. fthe authors thenfe 


oe 


7 1 “4 
:,,/ Getermine the phobabiiicies p and aq that the particle re caching!) 
ae Xx, from e wiki return to x, and that it will reach xX ie during 
; . ‘ a) . ‘ : a 
1.0 the time interva ar ets It is shown that thes two probabilities 
t ‘es 73 
i are oblyven are Pc N-1 be : 
bd ** here 
. yo p= Ni 4(; =) |. , 
a a 2 — YL btaa 3 (1) 
“ Caret 3/9 u m=O) 
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a= Ne (: ane (2) 
mand 
The first expression holds.when (dem 3 Using the method 


described by Chandrasekar, it is ee shown that the concentration 
of the diffusing. atoms at a point on the separation boundary is 
given by : 


pl Pea el s festa siee nae 


where C_(x,t} is the concentration ot this point in the absence 
of the separation boundary and a(t) is a function whose Lanlace- 
Carson representation is ' 


’ 
e ry 


e(0)= {f + 2, [1 exp (2p 49)!" y'—a-2). (6) 
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. AS can be seen from Eq.(5), the presence of the boundary leads to a 
reduction in the diffusion and the appearance of additional sources 
whose density is g(t). Thus, the effect of the separation 
boundary as determined by this simplified analysis is in qualitative 
agreement with experimental data, For a quantitative description 
it is necessary to take into consideration the effect of a large 
number of successively distributed boundaries of blocks and 

‘grains. It is likely that the larger the number of boundaries 
intersected by thediffusing atom, the larger will be their total 
braking effect. Therefore, during a decrease in temperature when 
the depth of the diffusion penetration decreases, the braking on fe 
transverse boundaries weakens and becomes suppressed as a result  ~_ 
of acceleration of the diffusion on acount of longitudinally 
distributed boundaries, In the described experiments this 
occurred at about 700°C. A cessation of the braking effect in the 
range of high temperatures is attributed to a development of 
processes of relaxation in the structure, which led to a cessation 
of additional division boundaries in the specimens of the M-series, 
In the work of some authors an increase of the average diffusion 
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coefficient was observed with decreasing grain size. Apparently 

in such a case the depth of the diffusion zone is commensurate 

with the grain size and the accelerating effect of the longitudinal 
boundaries prevails over the decelerating effect of the ay 


boundaries. There are 3 figures, 1 table and 9 references: 
all Soviet, _- 
ASSOCIATION: Institut metallovedeniya i fiziki metallov 
TsNIIChM (Institute of Metal Science and Physics 
of Metals TsNIIChM) 
SUBMITTED : June 23, 1960 (initially) 
October 6, 1960 (after revision) 
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i i i Probl. 
Effect of the interface on diffusion in polycrystals. ; 
metalloved.i fizomet. no.7:501-521 '62. (MIRA 1535) 
(Metal crystals) (Diffusion) 
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AUTH: Borisov, V. T., Golikov, V. M., and Shcherbedinskiy, G. V. 
oe. =e a Eanes, TNE} 

TITLE: tatistical calculation of the self-diffusion coefficient,in metals 


PERIODICAL:  Akademiya nauk SSSR. Deklady. v. 149, no. 6, 1963, 1307-1310 


TEXT: The analysis of experimental results on the basis of the formula of 
diffusion coefficients provided by the theory of absolute reaction rates does not make 
it possible to directly associate the values of the preexoonential factor and 
activation energy with some definite physical characteristics ef a substence. This 

is achieved by more detailed analysis of activated state on the basis of a suitable 
model or @ statisticel calculation. Therefore, the authors describe a statistical 
examination of self-diffusion of atoms over the vacancies or positions of penetration 
in pure metals or weak solutions. A formula for the equilibrium concentration of 
vacancies is presented. It is found that the coefficient of diffusion over the 
vacancies does not explicitly depend on the characteristics of vacancies in equilibrium 
stete but is determined by the potential energy and normal frequencies of activated 
State. There are 2 figures. 


ASSOCIATION: Institut metallovedeniya i fiziki metallov Tsentral'nogo nauchno- — 
, issLedovatel'skogo instituta chernoy metallurgii im. I. P. Bardina. 
Institute of Metallo and Metel Physics, Central Scientific 
Research Institute oP? Ferrous Metallurgy imeni I. P. Bardin 
SUBMITTED: December 4, 1962 
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BORISOV, V.T.; GOLIKOV, V.M.; SAVILOV, Ye.S.; SHCHERBEDINSKTY, G.V, 


Studying the diffusion of carbon in iron. Probl. metalloved. 1 fiz. met. 
no.8:305-310 ‘64. (MIRA 18:7) 
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AUTHOR: Borteov, V. Te5 Golikov, Ve M./ Sheherbedinskiy, Ge Vs 
‘TITLE: The relationship between airrusion hoefficients and grain boundary energy 


‘SOURCE: Fizika metallov 1 metallovedentye ’ ve 1T, no. 6, 1964, 
TOPIC TAGS: atomic mobility, B F. alloy, surface energy, nuclei formation, 
volumetric diffusion, lattice vacancy, B redistribution 


i 
| 3: 
881-885 | 
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| 
surface energy of grain poundaries. There+ 


ABSTRACT; Few data are available on the 
‘fore, the authors carried out a study of the relationship between volumetric and 
boundary diffusion and boundary. energy. The considerably higher atomic mobility 
‘at grain boundaries 45 compared to the grain itself may be attributed to the 
‘excessive concentration of vacancies and low activation energy. {The authors > 1 
studied the seifdiffusion of Fe in an Fe-B alloy (other additives were Cc -- 0.0013 
gi -- 0.01; 8 -- 0.001 and P -- 0.01%). Boron did not apprec 
‘diffusion of 4ron but inhibited boundary diffusion. Rising tempe 
‘the effect of B. Experimental values of volumetric and boundary diffusion oe 
‘provided the calculation of boundary energy at a@ifferent temperatures. The authors | 
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ACCESSION NR: AP4OK2046 fae 


consider the redistribution of boron between the grain and the boundary. They 
contend that the solubility of B in Fe being very low, the B atoms occupy the 

. defective sites in the crystal lattice. Consequently, they argue, boron solubility! 
depends on the concentration of defects. Boundaries are depleted of boron and the i 
‘ gubsequent increase 4n the concentration of boundary vacancies may lead to nuclei 
formation of a new phase and lower the stability of austenite. Orig. art. has: 3 


- figures and 1 table. 


ASSOCIATION: Institut metallovedentya i fiziki. metallov TsNIICMM (Institute of st 
: Metallogra and Metal Physics Central Scientific Research Institute of. 
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TITLE: Diffusion of carbon into cobalt and nickel 4 

TLR IK Bei HY FS FD 

SOURCE: Izvestiya vysshikh’ Uchebnylt Sdvedenty.” Chernaya metallurgiya, no. l, 
2965, 95-98 : 


TOPIC TAGS: cobalt, nickel, austenite, carbon, radioisotope, metal diffusion, 
radioactivity measurement 


ABSTRACT: In connection with the influence of alloying elements on the 
diffusion of carbon into austenite, the authors studied the diffusion of 
carbon into alloying elements cobalt and nickel in the range of 700-1L000°C. 
Radioactive carbon Cli was used, and the distribution of concentration per 
depth was measured. The conditions of homogenizing, to which the samples 
of cobalt and nickel were subjected, and the corresponding diffusion coef- 
ficients are tabulated. These data were used to plot the temperature de— 
pendence of the diffusion coefficients of carbon in cobalt and nickel. The 
values of the fres energy Q and pre-exponential coefficient Do obtained 
from these plots differ from those given in the literature, and the authors 
defend their results by pointing out the improvenents involved in their 


approach to the problem. Orig. art. has: 4 figures, 3 formulas, and 1 table. CUPRS] 
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_ TITLE: aittuston ft potassium in mono- and polycrystalline molybdenum a7] 
SOURCE: Metallovedeniye i termicheskaya obrabotka metalloy, no. 5, 1966, 55-57 


TOPIC TAGS: Potassium, molybdenum, metal aiffusion, physical diffusion ‘ 
temperature dependence , polycrystal Lt 
ABSTRACT: The diffusion of potassium into mono=- and polycrystalline molybdenum at a 
number of temperatures (800, 900, 1000, and 1100C) was studied, The experiments oy 
were carried out by exposing mono- and polycrystalline specimens of Mo to rolten 
KCl or metallic K containing radioactive K4°, The diffusion coefficients were 
determined from the concentration distribution of K42 in the surface layers of the 
specimens, The experimental results are presented in graphs and tables (see Fig, - 
1. The diffusion coefficients for diffusion into mono= and polycrystalline 
molybdenum obeyed the relationships _ Werf 
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diffusion coefficients for the 
diffusion of potassium into 
molybdenum: a - polyorystal, 

b - monocrystal. oe 


“Fig. 1, Temperature dependence of the 


4 respectively, It is noted that the derived diffusion coefficients differ from 
those obtained by I. Cornides (Naturwissenschaften, 1958, v. 45, No. 6) by four 
_ orders of magnitude. Orig, art. has: 1 table and 2 figures, 
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Bevin a Dutinuy, Ve T.; Gollkov, V. M.; Shcherbedinskiy, G. V. 


ONG: TsNuCheRMET im, L P, Bardin 


TITLE: Diivusion Or molybdenum i in ivon and in an iron-molybdcenun alloy 


SOURCE: Fizika metaliov i metallovedeniye, v. 22, no. 1, 1966, 159-160 


LOPIC TAGS: metal diffusion, molybdenum, surface active agent, molybdenum containing 


wuloy 


t 
ABSTRACT: It is of interest to investigate the diffusion of a surface-active component in an i 
alloy already containing the same component, Theory indicates that for surface-active sub- 
sifuices, wider the conditions of a thermodynamic cquilibrium, the coctfficients of volume dif- 
iasion and diffusion along erain boundarics should not markedly differ from each other. If, on j 
whe oiher hand, the component diffuses through a pure solvent, it chicfly penctrates along 
who grain boundarics, Therefore, if the concentracion of the active ciement is increased (io 
its equilibrimn vaiue), its mobility along the grain boundaries must decrease. Mo is a surface= 
-uctive element with respect to Fe. In this connection, the authors investigated the diffusion; 
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ACC NR: ADOULTSUL . 


oi Mo Ui.e. of the radioaciive isotope v0? electrolytically deposited on the surface of speci- | 
meus) in polycrystalline specimens (with nearly uniform grain size: 5-i0 1) of pure Fe and 
e-Mo (0.79% Mo) alioy. The mean diffusion cociticient D,, averaged fer both volume diffu-_ | 
sion and diffusion along grain boundaries, was determined by laminar analysis, while the ; 
coudicionts lux volume diffusion Dol and diffusion along yrain boundaries were separatcly | 
Uciermined by tic absorption-kinetic method. Findings: for diffusion of Mo in pure Fe: D eae | 
6.3 exp (~49,000/RT), and D,,,; = 7.8> 10? exp (~73,000/RT). For diffusion of Mo in Fe-Mo 
wiioy: Day = 2. 24+ 10% exp (-64, 000/RT) and Dol = 1,3+10% exp (-75, 000/RT). The temperature, 
dependence of D,,, and Dyoj (Fig. 1) indicates that the values of D,,,, determined by laminar 
analysis, are higher, and the activation energy is lower, compared with the corresponding 
chaxacteristics for purely volume diffiision., This is associated with the effect of srain bounda- | 
ries, Which is much smaller in the casc of the Fe-Mo alloy. And indeed, the findings ob- 

iined by the absorption method indicate that, while activation energy and Diol are similar | 
in bot paxe Fe and in Fe-Mo alloy, the mobility of Mo atoms along grain boundaries is | 
nigher ia pure Fe than in the Fe-Mo alloy, These findings confirm the above reasoning on the | 
oiicct of surface-active elements, 
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AUTHOR: Shovensin, A. V.; Shcherbedinskiy, G. V.; Minkevich, A. N. 


ORG: Central Scientific Research Institute of Ferrous Metallurgy (Tsentral'nyy 
- nauchno-issiedovatel'skiy institut chernoy metallurgii) 


TITLE: Characteristics of carbon diffusion in molybdenum carbide 
SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 46-51 


TOPIC TAGS: molybdenum carbide, carbon diffusion, thermal diffusion, 
diffusion, diffusion saturation : 


ABSTRACT: Temperature relationships are determined for the self-diffusion and 
neterodiffusion coefficients of carbon in mulybdenum carbide, expressed by the 
-atio D = 0.3 exp (-67,000 RT) cm2/sec and D = 3-17- 103 exp (-78,000 RT) em? / 
sec, respectively. The heterodiffusion coefficients, at temperatures investigated, 
exceed the self-diffusion coefficients by approximately two orders of magnitude. ° ~— 
The difference in diffusion coefficients can be explained by a strong dependence of 

ithe t...rmodynamie activity on the concentration of carbon in molybdenum carbide. 


Orig. art. has: 6 formulas and 4 figures. [Based on authors! abstract] [NT] 
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1. Krutil'no-tkatskaya fabrika Margelanskogo shelkovogo 


kombinata. 
(Warping machines) 
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AUTHOR: Shcherbin, Yue P. 

TITLE: The Calculation of the Contribution of the Mesic Atom State in 


the "Nonphysical" Region of the Dispersion Relationsfor the 
Soattering of Mesons on Nucleons 


PERIODICAL: Vestnik Leningrad skogo universiteta. Seriya fiziki i khimii, 
1959, Nr 4, pp 64-69 (USSR) 


ABSTRACT: The investigation under review was carried out in continuation 
of references 1, 2, where the disregard of the contribution of 

the mesic atom state to this relation is regarded to be the 
possible cause of the deviation of the phase analysis of experi- 
mental data from the dispersion relation. This contribution is 
investigated here with respect to the scattering of TT -mesons 
on protons. It is shown that the relative magnitude of this con- 
tribution does not exceed 40%, i.e. that the TI-mesic atom state 
cannot be regarded to be the source of the above deviation. This 
paper is subdivided into three chapters. The first deals with 
the calculation of the TT -mesic atom state to derive the inter- 
action constants therefrom. They are determined from the pest 
agreement found with the experiment. The second and third chap- 

ters deal with theoretical determination of the constant to be 


Card 1/2 _ calculated in statistical approximation of the meson theory. 
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The Calculation of the Contribution of the Mesic Atom State in the"Nonphysi- 
cal" Region of the Dispersion Relationsfor the Scattering of Mesons on Nuc= 


leons 
Data are compared with values obtained by other authors and 


those obtained in the first chapter. The contribution of the 

TT -mesic atom state was found to decrease to 4% with energies 
in the vicinity of the resonance energy. Finally, the author 

thanks F. M. Kuni for supervision and assistance, and Yuo Vo 

Novozhilov for discussions and valuable advice. There are 
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